Dynamic mutations: a decade of unstable expanded repeats in human genetic disease.
The term 'dynamic mutation' was introduced to distinguish the unique properties of expanding, unstable DNA repeat sequences from other forms of mutation. The past decade has seen dynamic mutations uncovered as the molecular basis for a growing number of human genetic diseases and for all of the characterized 'rare' chromosomal fragile sites. The common properties of the repeats in different diseases and fragile sites have given insight into this unique form of DNA instability. While the dynamic mutation mechanism explains some unusual genetic characteristics, unexpected findings have raised new questions and challenged some assumptions about the pathways that lead from mutation to disease. This review will address the current understanding of the molecular mechanisms involved in the dynamic mutation process and elaborate on the pathogenic pathways that lead from expanded repeats to the diseases with which they are associated.